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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a very light display when a 
front light type lighting means is arranged in the liquid crystal device 
with visual angle characteristics such as an FSTN type liquid crystal 
device. 

SOLUTION: This liquid crystal device 1 is constituted by combining 
a front light 11 with an FSTN liquid crystal panel 10 including a 
phase difference film 9. The FSTN liquid crystal panel 10 has such 
visual angle characteristics that a white display state is obtained r 
when a pixel part in a black display state is viewed from a specific 
oblique direction. The front light 1 1 has an intensity distribution 
which is high in light emission intensity at the peripehral part of a ;i-< 
light guide body 16 than at the center part. The liquid crystal panel 
10 and front light 1 1 are so combined that the area of high light 
emission intensity of the front light 1 1 matches a white display area 
based upon the visual angle characteristics of the liquid crystal 
panel 10. - 
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SftfcHBW^ai:. «fi/^^««#«ltS*MWJ-ia 
B $ ft fcEtrtttf fc Sr *"T S «fl 3SB » w is -c . 

UtTlEHtlW^artu **«4Wrtfc^<-CJBin»»OUI**Ml 
WIE«»'<*/i'*>1«IW*a> 5 %a3ftJ*»wfc*»$i* 
J:e>ic, lWIEfti^/i'kiWrlEBHW^St^BBSn-C 

Bo 

[HI#B 3 1 m** l XttW 2 f2«fco*SS3gBlw 
*5<^t\ tfrlBfSiPi^awu 

RtF**bfeOffl»ffilBlwffiB^*«»K^^J:o-C*tt 
3SSKMS*t*a*ttO»*ffi, 

[»*3I 4 ] 2 XttWI** 3 I2«ctO|RS^BtC 

aifl** s oN«ffiB3*DJRiB-eo*aia*«t 0 tssv^— 

o«»iSB^»ff*M«i"6«BW»fc 

fcjsifVC, *<0«fiKB*iM*«lrt*fc»#*4<&5*> 

^/>^< tt,i^-fn^io^ia«^«*iSB«-J:o-c« 

[0 00 1] 
[0 0 0 2 j 



(2) WJflsPl 1 - 2 1 2 0 8 6 

[0 0 0 3] roMHKBfc LT, t«*. 
6-324331 *4*«Ul*3^T, «A'<*^0«*# 

h*^o«AKBa s »*Sft-c^a, ro«ASB 
EK-r5*i§*\ v^**/<y^9>f h*s;fl!)«K*BJB 

IwJt^Ts hj£*TB#Rtf7-< h#J*OT*^W'ft*> 

[0 0 0 4] Sfc, «*<D**3S«fc LT. WifcfMM* 
sp3- 5 0 2 4 9^«JwBB^SftTl^5 J: 5*-. ST 
N ( Super Twisted Nematic) ®«ifi3Sfitw*e>ft*i6 

^rO S TNffl«»SSBoa»a^Jt6tLS»ft«rl!HB L 

(Film - compensated STN) IMgi^DSTN 
(Double - layeredSTN) S«A3SB* s *ibft"Ci* 
20 So 

[0 0 0 5] MieSTNiMglliTN ( Twisted N 
ematic) Sfifc&SSBI-tfc^T, tt±t> t 0 &&&&&& 

^Uy^^lgBtwigLT^-So ^o*C, ftlfSFSTN^ 
S8A3SB«*lw«fcfttf* Sfc*>±36»!9 A«M4«wfftt6t*Jw 
*fe(0«^e**^^tBT-ifeS««SKB^»P>tt5 0 
[0 0 0 6] 

[0 0 0 7] 3\ «*aSB^5t>— »^»Ri:*ftfc:* 
* ft fciKAJI fc I- «fc o T»J« $ ft * fc 

^ h t**a^#tt5BH^ftej*fc5a(owsoffi»ft 

[0 0 0 8] *<DJK®twO^T«*Oft?#r 
affl»tr^4ft6iffl««ft«»^«^^jp«cj:oT» 

«ft»»*fcs»3eoft«)*ip]^6*sta*tt» (-r 

50 lC^l-P^5l/^^ 5 »bft5r fcftftlJlUfc. 
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[0 0 0 9] *5SWtt. -tOftilt^X^^TdlS^fct 
[0 0 10] 

[SS*r#«:-r53t^^a] (fKSSB) -Lf5^@^ 

t «hbhrw*» t &mm s ttr * 5 r t t -r 
[ooii] m&'^Mzmvi 3 ? 

[0012] :<oj:?««agtoiotit> STN 

^3 0° -6 0° Sft<ot5HtwK^Stt6o 
[0013] :^)ST NSMAKBtt* «i&5i-7-tf>ia C 

[0 0 14] STNSi*»Sa8B^Bi"S*oj:5**fe 
(W^¥3-5 0 2 4 9-§-^$ftiCj:^i^ STN^fsI 



(3) ^¥1 1-212086 

4 

So tttSM^^/UA^^^St^liFSTN (Film-com 
pensated STN ) i!«Jti3S« £ Pprf *U SiJ<&«A'<* 
/U^fifrSMii^^teD S TN ( Double - layered 
STN) iMgI«im6:^ J fc6c 
[0 0 15] m2teZ<D£ 5ttfi««*a:STNl«fi 

70 ix^ti— *t-^»3fe*Sffi5 a&tf 5 b -tJxfercStEfffl 
fc»ASixfc«A3ifc*-*-3. «-1^5aM5b(D 

[0016] C 0^^bI» 7 <73«*#ffiJ*ffilr«3tS 
8 aiWEKSix* «*#«tK»«^*BB«w«3t 

[0017] :<osTNi«6Kt^y- * y — *!7W 

l^^l:o^tlg4 aW4 bf B 1COFFiE 

frh<0%KitmytWLS b, *AJias»7, 
9, ^LTiftfi8 a &iIiBLT«§5$#KW 
50 *x5 0 — ««WiwON«ffi*sBP*n*ixSi:, *^#J 

[0 0 18] STNS43I1 3fe*tt«wtt— (dtt 

^o7t^O^ Lr^^tx5C0T% (1**5 8 bSriii»L 

Xm& 7 4riii© UT&^lwJJ; CT^Rd* t 

tt*^W»*flc9S:KJt^WT% ^S3^jli©Ufc*fi 
iS!B»SttTK*«»tt^j!H«S*t, wixt^J:!?. fit 

[0 0 19] <hr5T\ £JL±(C«i9BL^:STNS!«fi36 
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[00 2 01 ^1 g!2^jo^T. ONIEW^^) 

[0 0 2 1]^H1 O^-TJ: 5*aft«H4^9 7«: 

#4 0° T% I^O^bt^fRll^^^TOfSrRS 
<7>j£fc LT***$*b5. ftfoT, »A4*tt^?7±<&£ 

[0 0 2 2] El 2 (1^: L/C ST N^iSS^/WcBI IT 
t^Hl 2i^i-J: 5ft^7 7ds»en-5 0 Bill! V 

[0 0 2 3] Hi l*:JtlxtfW6***J:5«w. 

oTi>6 0 U!&»U**S6, £5M^2 0° ,4 0° - 
-Xtt-ttbfcKW^WO- 2 0° , -40° 

3t«ffl) -twn-rho Ttefrh, lEONiaoti 

[0 0 2 4] Ell 2K^L?tOFFSIEWflDB#£) 

Sft#f£) tfto-Ct^S. L**Utt*Sb, ft*ftff«:2 
0° , 4 0° Xfi-tttiK*f^lt)0- 2 0 0 . -4 



(4) WBflSFl 1-212086 

o° <dx *>\z&jLx?f< t. himk 

*:int:jEffifrtDJLti& "fi" T&>6^ w-h,*«Me<0» 
[0 0 2 5] ST, «±<OJ:5*STNS«ASSlHwBa 

s^5fiaw^a»wo^T*^-5 0 ro^pwm 

fi, ««#^ioT«*/^/u©mr««wRRW*BI:dSEK 

r.<0«OBRW*fi»-BBUTtt, «ttf«W¥6-3 2 4 
3 3 H9^«c»U<ttWSixT^**s. 
tt«»^*^1tt*tt«^IB« Six* t^tfcS rt^ 

[0 0 2 6] roBBW**tt, «lttfB3i:j5«tJ: 5ft 
20 rau 6aw»*wi 7^j:oT**-e#a. * 

3tt*l 6 Kttft#fl!l%£ti4tffi (B©±I) 12, ^ni: 
S*MMO«*^<*/HW3feUJWffi (HOT®) 13^t 

EMS^u^o «A'«*/Mffl#fcH*TO l 3 Ml*. 1g&<D£, 
35 1 8as*/ft$*L5. »3tWl 7tt, 6 

(OWBil 4l:»iS]LTEK*n5 0 IMHOH 
l 6 ^^rpji-Sffi^^ffitcfi^RW^ ^ /wa 1 

[0 0 2 7] Z(omK»Ml 1 T*i, JSftW 1 7 Sr/RftT 
50 *r^bUfc*Jl»d s IH4«>5caiS IMS 2 

T-^-r«t o m^#mij^db*fB 1 2 £«ji^*/mi»# 

^€1it6o -tLT-ttbb^iBfi. affii 8<o<R!]®g5 
»l:aiLfct#i:»)6#l 6^a^B*t5. 

[0 0 2 8] »M#^|?*ll«tixtf, H3JC*5l^T, » 
3t«l 7^6fflfc««*ssilff-ra*lPj«:X-X*lR]4: 

^^1 7 <!:WTft^fp]^Y-Y^r6)t 
«fi^^/HM3ttH»ffi 1 3^X-X*ffi]fw»o^aiW* 

r^bO0tc*3V>T. m$6e (ill 8 (w7^i-«t 5ftttiM* 
[0029] 

©^iifT^r^ (x-x^[pj) ^BB-ra«J«a5fB«»ft 
(y-y*ipj) icn-rs«Nm«*!ia 
50 k^vc&'tzt. %mR*fo<r>mm&&&&toi5&to. 
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[0 0 3 0] El 5 6 II. «Vfr*U X-XXfa& 

xf y - y * ft to- Bra * % x. i # <o -e fe 6 

Al, A 2, A 9, A 1 OT-^i-««*S^<75Kg-e 

flHl, +*»A 1 -C*t>ffi<«5Z2«»A 1 0-e»fcW< 
«36»fi*5tfcB< 45 2o©««fl«A 1 0, 
A10l«il^ H3JC»»Q-C^i-«3fe*l 

[0 0 3 1] #»9!#ll, Hll 

#«tt£*J£«%JSLfc 0 ^tt, Ell ltwjo^T, * 

3fe«tB (tftb^fig^) K*6ri:*fciAU 17(7) 
A l OSr^ttbo^CJttf^ADfc-fri J: 5 loKA'< 

*o«f*. ^ffla?K tt*ttBofk«^B± 

[0 0 3 2] Ell 1 \^^tz.y=7-7te. feiflt**ST 
W:FSTNlM»i:«t5y- * 

«BH©«*3S«^*fe*ta«Mt-c*>5^ FSTNii 

(17) «r*»^*/Wfl>«AWftfc«*S*5Ci:^J: 
*H, FSTNffl«*a6«I^UBUTWcK*^gfch,S. 

[0 0 3 3] J£A_t<7) J: 5 «S'**/i^ It 

FSTNB**ll«*ffl^6»*fcWr*»-Cfc6d*, 

II, 0iSf»(H3t*tt®»rttt-«toT«nffl3fc(-^Wr5 
*a tjhJBiaj i: . KPfc££S*fc^MemfcolHT« 
19 fcaifclBSrmJl^***!- * o r«Wr# 5 S T 

N^sco«a«a5^i, - 

[0 0 3 4] £fc> F'STNfflWiKBty-^y-* 



(5) 1- 2 1 2 0 8 6 

8 

70 [oo3 5]i^ FSTNiMgi^y-7y-y 
^jx^^-KtSKBt^il^lcil, **** 

o f f wEHiiowwa****) n^tttdS7 7 5/ h -e 
tbttttztt^ftAKttB-e M «K" £t5 0 ^it, e 

[0 0 3 6] (m^WSS) 

11. ^ra«*:*55%i-5fc«>0«»««t, *0«fi8t 
o«^4»«-efl, Mgfiaot*?, 1^0 

[0 0 3 7] 

^■BK*nfcR8W*«l l 4:, *o*»^*/H oco^ 

[0038] Rnisa 1111, m 3 ic^-r ± 5 1-, 

feline, *»lT'(j:3iOLED (Light Emitti 
ng Diode) 1 7^A/tM^6o W3tff 1 6 um<D 

±mmm 1 2 ^«r#««s-c«> u , h^>t«*bb 1 3 

[0 0 3 9] MfEL EDI 7 11, 1 6 

50 2aW*tbfcS»«0O«ffil 3^WI-ffiB-t-6 4 
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OW«i H^H^l o(I*tfa LT-ttUc Wrl^M 

[0040] sftffci en. ©r^y/u«iit, #y#- 
warren ®^f?^*fc^ofcjs«aw«-*«». ®^*i 

[0041] z<omytfci 6 i-^uTiis umi^-tj: 

LED 1 7**e>ttJfc3teS 1 , S2^1§f«I 
1 2 0rtffiXT/«t^fcS*f«J<0*ffil 3<D(^lDiT*±S:^ 

1 4*Tfi»Ufc*tt-tr^Rftfc*K»7-f /Ui* 1 9 

Ltfti/<*^1 0— |a)^5o LEDH^bW, 

[0 0 4 2] 3\ I§l3(wiol>T. LED 1 7 frbtitftft 
fc U -t^ti£A^*lR3. t/^3fi(DLED 1 7(7) 

fc. Sfc, Y-Y^rp]tcBB-r5tH*r3t<03*ffi^*ttBI6 

[0 0 4 3] ^ttfeOH^*3V^-C««ltt, »3t*16i: 

Mrfttb\z&m 8 (r^-TJ: 9 {r, #^16^ 
+^^^6=0° KirtK ^rtt^b*^2 0° , 4 
0° , tlt£^-2 0° , -40° <D£? 

[0 0 4 4] E) 5 6 l^^-Til 9 > L E D 1 7 

*r ufc t % <om9t» 1 6 (Diit t RMnomm i3i: 
*5rt-5dMt5tafcaEtt, x-xarrRjawY-Y*rt^i^i" 

6Ji, ^ix^tu 1 6<Dftl£<D2 Kfr®l::B§LT Hi 

7 ^^-Til <9 T-fco/c 0 r.C0^®^I3C^^-CX-X 

*rp]*5ia5j:ffiau Y-Y*in]*sBi6(c«a-rs« r 

A1<A2<A3<A4<A5<A6<A7<A8<A 
9 < A 1 0 



(6) 4#BE¥l 1-212086 

»^ffi)*>5(:«foT5*«*s|ft*irS5<*5 0 «t Its 38 
»-Cfc5LEDl 7^5>3fiv^W^»^t#^HiaiSfflT- 
£>oT, Mft^3 0° -6 0° <DmmA 1 OStFLE 
D 1 7«oaf**s^)Hia«»»t fc fe-3T, ^ffift*s-5 

4° —-60 0 or>fs«cA 1 0 <om^<omm t-ww^s 

[0 0 4 5] £"C\ ilCIot, **^*/H OIL 

El 2 j«fiS«»7t, *o«M«»7 

fc, «AJl»»7(D««#fcS»«^*ffi^E»Six^ 
il*tR8 b £ Z^-tZo 
[0 0 4 6] «gft««»7Ji, •>-;UW2lCj:o-rSt> 

TJU bJfet^(^Ert)Bl6 a&t>*6 bds»jfiStt, ^tub^ 

eipjjki;:*!- it y x^smmm t ^^it&^mtm £ 

[0 0 4 7] StS5 aM5 b It. «itf, ^ 

5o S)feftll4aW4blj;, Wx.ffITO (Indium 
Tin Oxide) jCoTJB/SSix*. iEfajgl6 a&tf 6 b 

[0 0 4 8] 9 « x ffiAJItflS^ 7 Sr5iifl-r 

®fKfittfB^7^/u^, ©^airi^^^b^o^ 
[0 0 4 9] mWBLAUOLmt LTlis ***<?v*m 
t*sr-#6o — $&MW7>('i'J»t Ltlis ^y tr 

TKy «3gf*«i31U^:7-f /^Srffl^S- 

[0 0 5 0] fKfi^iK^^k^^jft^T-^Ufe^ 

^yu-h, 7KyK^t'-;p, ,fyr;K«:i^^ 

[0 0 5 1] H2fcl*5l1-SiKA3i;Ll)BU H«T*S*tt 
50 AniiSfiliOKSd^oaAn ■ d*0. 9 txmb L> 
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fc. £fc, **fi***9 t LT-«lSf*7-f /u^Srffl 

&l«*36fi 8a, 8 b C0#S*ra-eO3t^B8«tt!a 9 

©DriH JSfi/^/v 1 0 WTfflSfi 5 b 0)9 ^v^* 
«K 

©Dr2«U «fi^*/H 0O±«llg5aO7t:^ 

<3>Di tt, 9 *«*i-6-»W#7-f/UA 

©Dm fl Tffilfl*tE8 b coffi#tt<a*[RK 
©DHzli, ±«0«*tK8 a OiB**llO*rtI-C*>!), 
©Tfi*tE8 b(D{l^tt*f^DHi fcT1l!J£t£5 b(D7 tT 
V^IpJDri £<Otfr«S«:4 0° fcU 

^^*[p]Dri fcOril1-*«*:7 0 fcU 
®T«0*tR5 b^9tr^^fi)Dm fc±«MBfc«8 a (7) 
il^W^^DH2i:^^-r^S^2 7° fcU ^tt 
<g>3t*tt»*ft:9<Diif**fa)Di fc±MISt£5 a(D7t' 
^^*[p)DR2i:^>j5Ki-ASSr2 4 0° Hf: fl 
[0 0 5 2] #K*<D3fc¥«BI««:EA±tf) £ 5 fcKJTr 
fc^± H) s Otty— — *!7-f h^e 

(fiifcffi) ON«EE*:Hl4D"r6 

[0 0 5 3] 3\ *K»/<*/H 0 Sr5MM- 

1 1 RUB 1 2 iZTjk-rx 5 tttt*«:»fc. 
[00 5 4] 01 111 O NWEflSPMO £ 

a/^/n on a*«a»»«:iEii^6jt^«sijE* 

a«)*WatF**«*FT»i-»«>*W^6Jt51:fi*« 
[0 0 5 5] *fc, 11211 OFFlEMD^tlX 

^60° -8 0° affo»«>*iajA^ASi:**^ (i" 
[0 0 5 6] HI tw^-f"<t 5 iw, ^HiS^^^^^^S 

i tt*B[*/<*/u iot mwmw l l fc 5 - 

fcfc*oT#J*S:h,60-C*>6as, *j«S»1»-ett, « 



(7) #^¥1 1 -2 1 2 0 8 6 

72 

*W««* S * IBWSB 1 1 7 KffiF*A 1 0 T- 

*rUlW*3W^Ki^JBffl»»J-tta»lw—Si"* £ 5 
tw, OfcHRHSBl 1 fc 

[0 0 5 7] *HMi«lB^«5«ftasail±«±wi 5 

3IV«^C(j:i^Sil lOLED 1 7OTU ^« 
ftSrSftfrl 6*»6tt9ii^-e«»^*/H 0-A&f£ 

[0 0 5 8] «fi^ai^*fe!9^^5tdSi3< ^ 

l^LED17SrjSfl't5, :<Di:^LED17« 
ftteHI 4 KBIiS LTRW Ufcil t) s fiffi 1 8 fcKttfc* 

in i 2 i T-R»i-5#i;i «t 9 &£hmw i 

[0 0 5 9] *jiH6Jgffi^«SK«lw*3^-C, Ell 1 CD 
»^«r«*»*rtJ**fe*fc fc # lw»5fcttttfcfc« fc ^ 5 a 

^ x E]7<7}ji]iZ2Stf#A 1 0) £rfB®Lfc 0 ^<£>fctf>. 13 
1 Cfc^TLED 1 7!:M$^t^^ttP t HI 

i i<z>3*fg«E&tfF&»LTHaw3sai i*>e>tf>tts 

Kit* 2 l*-eW< r fc*s-C#6. 
S2 l^»«i-63ft*##<*a::fcfcJ: 9, !^«SWtw 
SWffi2 lT*cD^ft£: 1 b#<#*K jftASI 
a 1 cD*i!l**!l*aB^**^W«VN*^«:fT5 - fc* s T- 

40 [0 0 6 0] JEA±0|ft9J-Cfl 1 0 0®J*?£ 

»tt^*R*OiarS)<Ott*«S:^it«>r.fc^J:o-C, 

50 »-rSBRW»«l lOffi'Jf+ttffiat-tixboffifbt-fS 
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[0 0 6 1] *nm&m<om§*'**fr iott;-?y- 

f*. ("T OFF«EHUHlWF^S3t*^) 

<" M^c ^tt, **** ONflffiHiin 
[0 0 6 2] rtt^dsut^, Mgt^/-7y-^7 

[0 0 6 3] (VMM) B13I4, 44Sni^««M 

±^-*2 6&tTF^- *2 5*r*A/-C«*S*t 
5 0 ±fr — X 2 6 ICf* N i£gflffl<7) 7*^7^2 4 £ s 
— tK— Kasy h 2 9 ^U-7>f^P*y32i^ 
Kttfcjh,*, ^U, T^-*2 SKI*. «;LtfEllU: 
^Lfc*4Sf«lt, * fc 0 -# 3 3 ^LTlHlKSffi 
3 4 fc*s»ft6>*L5. ff*3 7ll ttASK 1 frHHrT 

[0 0 6 4] (Hl^Ste 3 4 H14 1:^1- £ 5 

^ ^ t°-^7 3 3<OA^CT-{lSJ^^tlfcS{f^3.8 
2:, ^OTh^3 2(Otb*«-?-^»i|*StLfc««ai3 
5<b, CPU^T*M^tlfc$IW36i:, * IT 

#as-®^^jf&i-5©Msi5 3 9 ttmrthtiZo mm 

n 3 6 fi, JBttA 3 5 ^r>*§fI9 3 8 O^lBSrK^lfco 
T*Oje*^a-^^T«*«ibffl I C 3 7 (::*««:«*& 

bT«*36«i»c^r«ft«s:«^-r5. mw&s 

^TfflMHWB I C 3 7Jc««Sr«ieLT«JMS«l 
[0 0 6 5] (-toteolllfiJgJB) £*±. U^jtlS 

[0066] si i fc^i-50B*«-e«:, F s T 



(8) 1 1 -2 1 2 0 8 6 
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